Purification and subunit-structural and immunological characterization of five glutathione S-transferases in human liver, and the acidic form as a hepatic tumor marker.
Five glutathione S-transferase (GST, EC 2.5.1.18) forms were purified from human liver by S-hexylglutathione affinity chromatography followed by chromatofocusing, and their subunit structures and immunological relationships to rat liver glutathione S-transferase forms were investigated. They were tentatively named GSTs I, II, III, IV and V in order of decreasing apparent isoelectric points (pI) on chromatofocusing. Their subunit molecular weights assessed on SDS-polyacrylamide gel electrophoresis were 27 (Mr X 10(-3)), 27, 27.7,27 and 26, respectively, (26, 26, 27, 26, and 24.5 on the assumption of rat GST subunit Ya, Yb and Yc as 25, 26.5 and 28, respectively), indicating that all forms are composed of two subunits identical in size. However, it was suggested by gel-isoelectric focusing in the presence of urea that GSTs I and IV are different homodimers, consisting of Y1 and Y4 subunits, respectively, which are of identical Mr but different pI, while GST II is a heterodimer composed of Y1 and Y4 subunits. This was confirmed by subunit recombination after guanidine hydrochloride treatment. GST III seemed to be identical with GST-mu with regard to Mr and pI. GST V was immunologically identical with the placental GST-pi. On double immunodiffusion or Western blotting using specific antibodies to rat glutathione S-transferases, GST I, II and IV were related to rat GST 1-1 (ligandin), GST III(mu) to rat GST 4-4 (D), and GST V (pi) to rat GST 7-7 (P), respectively. GST V (pi) was increased in hepatic tumors.